Introduction
Strain C-1013-bT (= DSM 1135 = ATCC 14201 = JCM 12969) is the type strain of Leptotrichia buccalis [1] , which is the type species of the genus first adequately described in 1879 by Trevisan to accommodate the oral filamentous bacteria and to separate them from the algae [2, 3] . For a while, two entirely different organisms were termed L. buccalis in the literature [3] . One of these was 'Leptothrix buccalis', a name originally employed by Robin in 1853 for filamentous forms which he had seen in wet mounts of tooth scrapings [4] . Over a century of the history of classification and misclassification of L. buccalis was documented by Gilmore et al. 1961 [3] . L. buccalis was among the first bacteria to be described and drawn in the letters of Antoni van Leeuwenhoek [5] . Next to Fusobacterium nucleatum [6] , L. buccalis is only the second species from the phylum Fusobacteria for which a complete genome sequence is described. Here we present a summary classification and a set of features for L. buccalis strain C-1013-b T together with the description of the complete genomic sequencing and annotation.
Classification and features
The primary habitat of L. buccalis and most other Leptotrichia species is the human oral cavity, especially dental plaque. L. buccalis also is found in the female genitourinary tract and the intestinal tract [11, 13] . Although L. buccalis and L. buccalis-like bacteria have also occasionally been recovered from blood, mostly in immunocompromised patients, they are not known as causative agents of systemic infections [11, 14] even though an endotoxin was documented for the L. buccalis [5, 14] . Almost all of the cultivated Leptotrichia isolates cluster in 16S rRNA sequence comparisons with one of the five other type strains of the genus Leptotrichia [11] (Figure 1 ). Except for the uncultured clone GI5-008-C04 (FJ192568), which has been recovered from screening of a spacecraft assembly clean room during the Phoenix mission, all significantly related phylotypes were from the usual habitats as described above. No phylotypes from environmental screening or genomic surveys could be linked with more than 85% 16S rRNA sequence similarity to L. buccalis (status May 2009). Figure. 1 shows the phylogenetic neighborhood of L. buccalis strain C-1013-b T in a 16S rRNA based tree. The sequences of the five 16S rRNA gene copies in the genome of strain C-1013-b T differ from each other by 5 to 20 nucleotides (up to 1.3%), and by 4 to 16 nucleotides plus 38 ambiguities (total up to 3.6%) from the previously published 16S rRNA sequence generated from NCTC 10429 (X90831) T relative to all type strains of the genus Leptotrichia inferred from 1,421 aligned characters [15, 16] of the 16S rRNA sequence under the maximum likelihood criterion [17] , and rooted with all type strains of the family Leptotrichiaceae. The branches are scaled in terms of the expected number of substitutions per site. Numbers above branches are support values from 1,000 bootstrap replicates, if larger than 60%. Lineages with type strain genome sequencing projects registered in GOLD [18] are shown in blue, published genomes in bold.
Older cells of L. buccalis strain C-1013-b T are Gram negative, but younger cells that have been in culture for less than six hours are Gram-positive Table 1 [5] . The organism forms long rods, commonly occurring in pairs, and is non-motile [5] (Figure 2 ). Young colonies are colorless, smooth, shiny, raised and described as "medusa-head" colonies because of filamentous edges [5] . On first isolation, L. buccalis is anaerobic but becomes aerotolerant upon transfer and grows in the presence of air and CO 2 [5, 13] . L. buccalis is susceptible to many antibiotics but resistant to aminoglycosides [5] . The organism is highly saccharolytic and ferments a range of different sugars [5, 13] . The main metabolic end product is lactic acid [13] . The G+C content was already described in 1982 as 'unusually low' (25%) [5] . Evidence codes -IDA: Inferred from Direct Assay (first time in publication); TAS: Traceable Author Statement (i.e., a direct report exists in the literature); NAS: Non-traceable Author Statement (i.e., not directly observed for the living, isolated sample, but based on a generally accepted property for the species, or anecdotal evidence). These evidence codes are from the Gene Ontology project [12] . If the evidence code is IDA, then the property was observed for a living isolate by one of the authors or an expert mentioned in the acknowledgements.
Genome sequencing

Genome project history
This organism was selected for sequencing on the basis of its phylogenetic position, and is part of the Genomic Encyclopedia of Bacteria and Archaea project. The genome project is deposited in the Genomes OnLine Database [18] and the complete genome sequence is deposited in GenBank. Sequencing, finishing and annotation were performed by the DOE Joint Genome Institute (JGI). A summary of the project information is shown in Table 2 Growth conditions and DNA isolation L. buccalis strain C-1013-b T (DSM 1135) was grown anaerobically in DSMZ medium 104 (modified PYGMedium) at 37°C. DNA was isolated from 1-1.5 g of cell paste using Qiagen Genomic 500 DNA Kit (Qiagen, Hilden, Germany) following the manufacturer's instructions. 
Genome sequencing and assembly
The genome was sequenced using a combination of Sanger and 454 sequencing platforms. All general aspects of library construction and sequencing performed at the JGI can be found at http://www.jgi.doe.gov/. 454 Pyrosequencing reads were assembled using the Newbler assembler version 1.1.02.15 (Roche). Large Newbler contigs were broken into 2,747 overlapping fragments of 1,000 bp and entered into assembly as pseudo-reads. The sequences were assigned quality scores based on Newbler consensus q-scores with modifications to account for overlap redundancy and to adjust inflated q-scores. A hybrid 454/Sanger assembly was made using the parallel phrap assembler (High Performance Software, LLC). Possible mis-assemblies were corrected with Dupfinisher or transposon bombing of bridging clones [21] . Gaps between contigs were closed by editing in Consed, custom primer walk or PCR amplification. A total of 908 Sanger finishing reads were produced to close gaps, to resolve repetitive regions, and to raise the quality of the finished sequence. The error rate of the completed genome sequence is less than 1 in 100,000. Together all sequence types provided 51.7× coverage of the genome. The final assembly contains 28,754 Sanger reads in addition to the 454 based pseudo reads.
Genome annotation
Genes were identified using Prodigal [22] as part of the Oak Ridge National Laboratory genome annotation pipeline, followed by a round of manual curation using the JGI GenePRIMP pipeline (http://geneprimp.jgi-psf.org) [23] . The predicted CDSs were translated and used to search the National Center for Biotechnology Information (NCBI) nonredundant database, UniProt, TIGRFam, Pfam, PRIAM, KEGG, COG, and InterPro databases. Additional gene prediction analysis and functional annotation was performed within the Integrated Microbial Genomes (IMG-ER) platform [24] .
Genome properties
The genome is 2,345,610 bp long and comprises one circular chromosome with a 29.7% GC content (Table  3 and Figure 3) . Of the 2367 genes predicted, 2306 were protein coding genes, and 61 RNAs; 86 pseudogenes were also identified. The majority of the genes (65.4%) were assigned with a putative function while those remaining were annotated as hypothetical proteins. The properties and the statistics of the genome are summarized in Table 3 . The distribution of genes into COGs functional categories is presented in Table   4 . Figure 3 . Graphical circular map of the genome. From outside to the center: Genes on forward strand (color by COG categories), Genes on reverse strand (color by COG categories), RNA genes (tRNAs green, rRNAs red, other RNAs black), GC content, GC skew. 
